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(54) MULTIFUNCTIONAL VIBRATION ACTUATOR 

(57)Abstract: W 



PROBLEM TO BE SOLVED: To obtain a multifunctional 
vibration actuator capable of suppressing the decrease 
of output (energy) to the outside in a divided vibration 
occurring in the case where the outer shape of the 
diaphragm is made into an elliptical or a long circular 
shape and in vibration mode and preventing the plastic 
deformation of suspension. 

SOLUTION: The multifunctional vibration actuator 
comprises a magnetic circuit formed by using permanent CW 
magnets, a suspension of an arc-like spiral leaf spring, a 
vibration transmission part, a vibrator, and a coil fixed to 
the vibrator and arranged in the gap of the magnetic 
circuit, and the suspension of the arc-like spiral leaf 
spring is fixed to the vibration transmission part and 
softly supporting the magnetic circuit and the coil and 
the magnetic circuit are made to have elliptical shape in 
the multifunctional vibration actuator. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 



http://www1 9. ipdl.inpit.go.jp/PA1 /result/detail/main/wAAAJOaqZWDA41 430701 3... 2007/04/1 8 



Searching PAJ 2/2 v 



of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



http://www1 9 Jpdi Jnpit.go jp/PA1 /resuit/detaii/main/wAAAJOaqZWDA41 430701 3. 



2007/04/18 



(i9) B*mmHt (jp) (12) £3t Hf] if ^ £g (a) (.n)Wtfmm&m&n 

#^2002-307013 
(P2002 - 307013A) 
(43) AM B ¥j£l4*f 10£ 22 B (2002. 10. 22) 



(51) IntCL 7 WMfre- 
B 0 6 B 1/04 
1/14 

H0 2K 33/18 
H 0 4 R 7/04 
7/14 



C21>tfHMP» #H2001-113488(P2001-113488) 
(22)m«B ¥f£l3<fp4/!12B (2001.4. 12) 



(54) imWV&m #<WBS8ftT^?3.X-^ 

(57) [g^j] 

?mm.mm, mmiTrnz »S77fa x- * 



f-73-F*(##) 
S 5D 0 1 2 

5D0 1 6 
B 5 D 1 0 7 

5H6 3 3 

OL (46R «tH£IE< 



(71) BRA 000134257 

SfcifllWUrfMftfca ESWOj 6 T B 7 # H» 

(72) «h# «# Mas 

s*»fiij#**a kwoj 6 t a 7 # 1 

F^— A(##) 5D012 BA06 BB02 GA04 
5D016 AA05 AA08 
5D107 AA02 AA09 AA13 BB08 CC08 

ccio DD03 
5H633 BB02 GG03 GG06 CG09 HH02 

JA03 JA05 JB06 



(a) 




(b) 



7 15 13 8 3 6 5 10 




F I 

B 0 6 B 1/04 
1/14 

H 0 2 K 33/18 
H 0 4 R 7/04 
7/14 

*£it5R rax®* 5 



1 

©sbsk: en i?z:i<ji> tirdtoHM t l < a 

8£ClHlHKi»Fgj&t, L < ligPB&"e*3 c i:*#fSfc-r 10 
}M»7 >>.x x-^fcfev>T, MIQRSWKolfflfcJ&Kfcf 

ftj7^f-aX-# 0 20 

fc> W5tt«©4Ii5HMt«a©+>x-<y>'3yt, 
©SBRfc «:*-' L/c:iY;b> T*fftf: &RJ&«£«fti 

it, mm. mfitt, nM-> 3 >tL<(i 

[^©PffflSM] 
[0 0 0 1 ] 

[fm<Dm-rz&M£m &mm±, ±tLxmmmm 40 

[0 0 0 2] 

[«©*£«] ^o^mmmwiT * x- * 

aX-^«IllT^»X 0 5 (a) fi, -SPWt)^ 
0 5 (b) tt, 0 5 (a) ©fOTT 

[0003] 05 (a) tit^K, ^mmmr^ 50 



WfUU 2 0 0 2 - 3 0 7 0 1 3 
2 

3' "P*fig2nsrafl50«»gf»t4, »fcjt§R7' 43 
J;0X^-+M 1' (Dftttt^MTHKtifetX^ 

Lfc K-A«©MIW*5' lifX^3y4' 

[0004] c(ot¥, mMMmt%m\m^ntc^-x 

[0005] 6 ' fcBft«aE*8fEf , 

a^l'^J6o^iift<!ft^5" :':m7L/i:j y ;l-5' i±m 
H Wt h Ki-^iSt ffil!i£ilg|$7' ^*^Lm8Pfc 
WM*&%- % «fc -5 JS:*ig?a& o fee 

[0006] Sfe, files' ^5^tffMiJfEJiSP7 , 

43, (SHl*^-A 1 4' fe^tffSfl^^-B 15' t 

it, ftMoyftoin 13' ffiofeu iiii^wt e»n 
[0007] H6tt, mMom^o^mmmmr^^- 
h >■ 4 * *v w*5' fcnins^ifojcTEifisnfcw 

[ooos] miit, ftMnmvBn&mmiihTiri- 

7 OSP3m®#atgfiSlT ^ X- ? Tii, 

5' 43 j: t^ssbeaiais 7 • w^s' ssipklt 

&FlB<DftmT$>% a Sfc, «»AM-A l 4' 43j;tf 
ffi^^-B l 5' ffiftO&Oftl 2' , 13' 

[0 0 0 9] 

[%hj3/o^^ u <t 3 1 -r § Bum UM<D$mmMW)7 y 

[0 0 10] L^L, »f*©ff^^"S£LTtffiP3E 

'•vlh't ^ii^, ^au^ow^ (x 



3 

[001 i] u-rc. mm<o\ wu, mmmmBit 
mvm^-UHB^ Ltct time zttMsmis&ifim 

[0 0 12] 

7^fax-?a, cnsoPrga^wgfc-rsfefe, *sr 
^ «, t < « mr® ommmz mm l ft rs© 3 ^ 

3 = £ft, 3-^O^^fSR]BfeL<figF3^{cLT 

ar^s zmmm® r^fai-*T?*5. s ft , 

[0 0 13] BPS, *^|ffitts 7k\(tii !<rl!K --Jfffi::^ 

mtmn.mm<D-^mxmm htc^-ovt xmut-z nftn 
pi® t, l < immzo>$ffltmmw]7 ^ii-^i^^ 

tK £ft, tu3ESimR6!StiffiRJgt L<(d:ftRfgi;f& 

[0 0 14] Sft, *fgRHl±, 7^K^M^Ti)icf 
nfe«^0B i: s R X^> v a 

mMmummmmcmm ttza^/it t nft« 
ten ^ ;i/ t ■i;ud i mmma, mnm t ? % zmmmr 

[0 0 15] Sft, #38NBB\ *^«5£ffl^T«j£S 
ftft^fUH^ , R3tt«<0«SSJgftitf te©U-X^> 5/ 3 

mmmMmm<o'^m\mn Ltc^-oit xmm $ nft s 
nr , $ ft m mmM^mm^ %n l t & t> , ta 



(3) RfW 2002-307013 

4 

[0016] Sft, *SS^«, MtiMfciiS-Mi, XP 

[0017] *ft, *%bm^ mmzmmmmytj-a. 

s-^^-hlkmi. 5pt6^ .:UU!A> ftffitt, 

[00 1 8 ] 

10 -^fco^T, « F, Sif^f s„ 

[0019] (^ISSM l ) gj 1 1±, 4sfg3J?O*SI0!l l ^ 

«t ^ m\H&o^mmmr ? * a x-^ co^ia-es 

1 (b) ^ mi (a) (Dif[fig-pfeS 0 

[0020] hi (DmwBv&mmmmr x-* 

t±> M£<7>mS£5 2 *^jAt?<k ^C3-^ 1 tfU 

1 s 7T<X5M5 2 , 7° U- h 3 ^NW±tCffi!«^i6LTV^ 
S 0 Sfts *^JK52<D58ffiwi^tH:J|£*S|FgoH-5'5 

[0 0 2 1] Sft, tJ-x^y^a >4H l ftconWA 

8M> s»m 1 1 < n>m"!icmm 9 a ltism 

30 5 1 o^MSP^H^f S c \c J; t) s il^H^offrn^ 
ffliM-T set t? t , Si'ifEiigs 7 i: >r y+f- h 

[0 0 2 2] xi^;U6i±, fiKjf+ 5 <DWi iKlOffi 

40 (DiSLn*^a<*S« $ft^ x*^-035>W4'< 
<9«^-rSfti6> fi^JSfi*tf95*'U ^tfeV^T^ft 

[0 0 2 3] Sft, Jg|&#5CDJg«t4, Mfe 
< ttfefJj'l'#©#'[t# 9 b ^/T bTlISJE-jigP 7 -\R/t$ 

so nri^o 



(4) 

5 

[0024] i-fc, mmiBmut, mimm^rc^ 
sinks JMsatw* 5ti^ rciKS)^^f#ii-r § f= 

fdSH#^-A 1 4fc«fctfffiSi;&/V- B 1 5fcHi, fig 

[0025] (HBgpj 2 ) m 2 u > -^tciii] <mmm z\c 10 

D , 0 2 (a) l±, H$9J9fcW*e±ffiBT?&9, Pel 
2 (b) «\ 0 2 (a) ©WffiH^feSo 
[0 0 2 6] m2(0^MmW]7^^-a.^-^i^ TcO 

1 ©fl#*.fcfc LTt^o cOSS, 3-27 i 

A-i-.-r^c t^-et, i o±i^i D 

lI4]^#ScfctfftS„ 20 
[0 0 2 7] ('mm 3 ) H 3 *f SBJ4 3 K 

So 

[0 0 2 8] H3fiD^flttllS8[ir^f-3.x-^tt, iSI/j 
JS&&J9K LTV5 0 — ^ 3-2/ ftJS216S(j£3B& 

[0 0 2 9] &%0i 4 ) m 4 a , #»IB©^fl6ffl 4 t 

[0 0 3 0] H4©^«tagft7^f-nX-^fi, ftcD 

ISfjfSiSSP 7 ORMSlRlOW/S*^St0l 3 cfc D ?# < LT 
v>S„ *<o#3-* l H\ iu ,1HSSf jfsiigp 7 <D imjc M 

c <fc 5 , fcom&m 3 «t d ^Mts^nrnts^ 

[0 0 3 1] Cu7\ H2feL<lil4l^ jglMs&$ 40 

ft) Eej;§gPn a nOd^fbT-^SP-\«aj^ (x*;],4?-) 
fiT^ia&SnS*' 5 , 0 1 fc L < tt0 3 ti x hl< 2 L L < 
«|S3 4'S3— ^ (aM) £*#<-r§££lr:£ 

[0032] ESMstt^^e^pSuT^, 



iff m 2002-30701 3 
6 

tft x^y i/ 3 y 4 <fc t) $ nfdKSUsiKMs 

[0 0 3 3] #ife6fcfflT*Hu M^frRff^ a-tmmi 
[0 0 3 4] 

o fe 0 s fe> 3-27 om&zmFiB^immc lt-x^ 
1, ^mmmr 2? x- ^ <dm#w ^ ^ 0 f Co $ 

[q] t 5 iKMlHl&CDHHjffc'NCDKW'W X^ >" v 3 > 
[H[fff©ffiBi* n lH;]] 

[H l ] #^<DSIMIJ l t<fcS»PJflgo^«S^g»7 
^^aX-^«HSWia, 01 (a) tt, -3raD^V^7c 
±MH, Hi (b) tt. Hi (a) ©BflfBlo 

[02] ^Ig^cD^MM 2 J; §«W^<D^«^il7 
^^aX-^CDiJfim IX 2 (a) tt, 
±®0, 02 (b) ti\ H2 (a) ©»?ffi0o 

[0 3 ] *5E^©^5fiM 3 (£ j; zmmv^Mmmmr 

27f-aX-2?cor^HiiJ0o 

[0 4 ] *5SHJ3©^MM 4 !_ .^i< lH-J)%Mim;:r 

[05] ffi*cDtt r® (D^mtmmr ti-^-z ®m 

mm, 0 5 (a) tt, -SS^JD^V^c±i]0, 0 5 

(b) 0 5 (a) oiiia 

[0 6 ] !S*««R0©^atg»7'^^aX-^©tt 
£DM©iffSi0c 

[0 7 ] ^*C0fiR^(D^®tgMfflj727^jLX-^{r:o 

1, r 3—^ 

2, 2' 

3, 3 ' VU-b 

A, 4' WyyaV 

5, 5' mmw 

6, 6' 

7, 7' 4®»]{i-)igP 

8, 8' tfjfrli 

9a, 9a', 9b, 9b' 



(6) 



Wm 2 0 0 2 - 3 0 7 0 13 




[07] 




(51) Int.. CI. 7 
H 0 4 R 



9/02 
9/04 
9/10 



1 0 2 
1 0 4 



F I 

H 0 4 R 9/02 
9/04 
9/10 



7-Tl-Y (##) 



1 0 2 A 
1 0 4 A 



